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TOHAID  A  PSYCHOLOGICAL  IKDEX  OF  WEAPONS  EFFECTIVENESS 


PART  I:  FULD  STUDIES 
R  A.  Terry 

The  Concept  of  the  Pa vcho logical  Index:  To  compare  ncn*ouclear  weapons 
with  respect  to  their  psychological  effectiveness  requires  a  scaling  pro¬ 
cedure  which  will  allow  numbers  to  be  assigned  to  these  weapons  or  to 
their  characteristics  according  to  some  rule.  A  broad  working  definition 
OL  the  psychological  index»  therefore,  will  be:  A  scaling  procedure 
permitting  quantitative  description  of  the  psychological  effectiveness 
of  weapons 

Historical  Background 

Detailed  examination  of  the  literature  reveals  that  the  psycho¬ 
physical  methods  conmonly  employed  in  the  development  of  psychological 
scales  (Stevens,  1951,  1961)  have  been  largely  neglected  by  those  gath¬ 
ering  evidence  concerning  the  psychological  effects  of  various  weapons. 
The  available  published  data  are  almost  entirely  in  the  form  of  tables 
of  percr^ntages  of  individuals  responding  that  they  feared  a  certain  weap¬ 
on  more  or  most 

J.  Dollard  (1943)  interviewed  330  wounded  members  of  the  Abraham 
Lincoln  Brigade  and  presented  two  percentage  lists  which  at  first  glance 
appear  to  be  of  some  pertinence  to  the  problem  of  developing  an  ordinal 
scal<2  of  psychological  effects  of  weapons  In  answer  to  the  question, 
"Were  there  certain  weapons  or  projectiles  that  you  had  special  fear  of 
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being  wounded  by?'*  the  following  data  of  Table  1  were  obtained. 

TABLE  1 

Percentage  of  Hen  Indicating  Fear  of  Each  Weapon  Claaa 


Fear  of  being  wounded  by 

Percentage  of  men 
answering 

Bomb  shrapnel 

36X 

Trench  mortar 

22X 

Artillery  shells 

18X 

Bayonet  and  knife 

161 

Expanding  bullets 

16t 

Grenades 

61 

Others  (Strafing,  machine  gun  bullets, 
tanks,  etc.) 

13X 

Based  on  Dollard  (1943),  p.  23. 

It  should  be  noted  that  16X  of  the  «en  did  not  fear  one  weapon  «ore  than 
another.  Also,  the  total  percentage  la  wove  than  lOOX  since  several  men 
3»ent  toned  more  than  one  weapon 

The  men  were  asked  to  rate  their  fear  of  different  aspects  of 
oomblng,  and  these  responses  are  recorded  In  Table  2.  If  In  Tables  1  and 
2  it  is  granted  that  the  highest  percentage  has  a  rank  of  1  and  the  lowest 
percentage  a  number  corresponding  to  Its  place  to  the  decrees lag  series  of 
percentages,  a  rough  approximation  to  an  ordinal  scale  may  be  considered. 
There  are,  however,  serious  disadvantages  in  a  scale  of  this  type. 
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TABLE  2 


Percentage  of  Men  Indicating  Fear  of  Different  Aspects  of  Bombing 


More  frightened  by 

Percentage  of  men 
answering 

Sound  of  bombf>  falling 

38X 

Sound  and  concussion  of  bombs  exploding 

33X 

Sound  of  planes 

IIX 

Sig^t  of  bombs  falling 

5X 

Sight  of  bomb  damage 

3X 

Mo  difference 

lOX 

Based  on  Dollard  (1943),  p.  25. 

With  respect  to  Table  1,  the  following  observations  appear  reason¬ 
able: 

1.  Because  several  men  mentioned  more  than  one  weapon  (and  the 
formulation  of  the  question  surely  permits  this),  it  is  not 
apparent  that  the  person  drawing  up  the  questionnaire  on 
which  the  Table  is  based  Intended  to  construct  an  ordinal 
scale 

2.  Considering  the  form  of  the  question,  it  does  not  necessarily 
follow  that  a  weapon  is  most  fearful  because  it  Is  feared  by 
the  most  people 

3.  There  is  no  way  of  telling  how  much  the  experience  factor  in¬ 
fluenced  the  responses  tabulated  In  Table  1.  It  is  possible 
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that  a  i&lgnlflcant  niaber  of  the  «en  had  no  experience  with 
expanding  bulleta,  with  boab  shrapnel,  or  with  trench  mortar. 

In  other  words,  It  Is  not  specified  that  the  experience  back¬ 
grounds  of  the  respondents  are  equal  with  respect  to  the  vari¬ 
ous  weapons  mentioned  In  the  Table. 

4.  It  Is  Improbable,  therefore,  that  Table  1  has  any  value  for  the 
construction  of  an  ordinal  scale  of  psychological  effectiveness 
of  weapons. 

While  the  task  presented  to  the  veterans  who  gave  the  responses  In 
Table  2  appears  to  be  a  rating  task,  the  tabular  reports  suggest  that  the 
men  were  asked  to  name  the  one  aspect  of  bombing  which  terrified  them  more 
than  any  other  aspect.  Thus,  38X  of  the  men  were  more  frightened  by  the 
sound  of  bombs  falling,  while  33X  were  more  frightened  by  the  sound  and 
concussion  of  bombs  exploding.  There  Is  no  apparent  reason  to  assume  that 
the  responses  of  these  men  were  normally  distributed;  therefore,  from  these 
data  It  Is  not  possible  to  Justify  the  construction  of  an  Interval  scale. 

The  validity  of  a  simple  ordinal  scale  based  on  these  data  Is  also  ques¬ 
tionable,  because  lOX  of  the  men  indicated  equality  In  fearfulness  of 
these  weapons.  Whether  the  veterans  considered  all  weapons  equally  non- 
fearful,  equally  hlghly-fearful,  or  all  of  average  fearfulness  Is  left 
to  the  judgment  of  the  reader. 

5.  A.  Stouffer  (1949)  has  presented  data  gathered  from  the  volumes 
of  the  Research  Branch,  Information  and  Education  Division,  War  Department, 
during  World  War  II.  Data  presented  In  Tables  3  and  4  were  gathered  from 
the  survey  designated  S-66  reported  In  July  and  August,  1943,  which  con¬ 
sisted  of  a  study  of  a  fear  of  enemy  weapons  as  reported  by  combat  returnees. 
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The  exact  nixaber  of  cates  on  which  each  of  the  percentages  in  Tables  3  and 
4  are  based  is  not  available  since  the  punched  cards  and  work  sheets  for 
this  survey  were  not  located.  The  total  sample  size  of  the  survey  lies 
between  700  and  800  men. 


TABLE  3 


Percentage  of  Men  Exposed  to  E^ich  Weapon  Who  Rated  It  Most  Frightening 


Ikised  on  responses  to  the  ^mestion:  '*tfhat 
seemed  most  frightening  to  you?" 

enemy  weapon  used  against  you 

Weapon 

Percent 

88  mm.  Gun 

48t 

Dive  Bomber 

20t 

Mortar 

13X 

Horizontal  Bomber 

12X 

Light  Machine  Gun 

7X 

Strafing 

5X 

Land  Nines 

2X 

R?fle  Fire 

OX 

Miscellaneous  (Booby  traps,  tank 
attack,  heavy  machi 
gun,  etc.) 

4X 

Based  on  Stouffer,  et  al.  (1949),  p.  232. 

Stouffer  points  out  that  the  men  exposed  to  the  88  mm.  gun  were  not^  in 
all  cases,  the  same  as  those  men  exposed  to  the  dive  bomber.  He  states 
further  that  since  each  percentage  shown  on  the  Table  is  calculated  from 
a  different  base  depending  on  the  number  of  men  exposed  to  the  weapon, 
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these  percentages  do  not  total  exactly  1O0X. 

TABLE  4 

Percentages  of  Men  Exposed  to  Each  Weapon  Who  Rated  It  Most  Dangerous 

Based  on  responses  to  the  question:  "Judging  fro«  what  you  yourself  saw, 
%rhat  weapon  used  by  the  enemy  caused  the  most  casualties  (killed  and 
wounded)  among  our  isen?" 


Weapon _ Percent 


88  ima.  Gun 

62X 

Mortar 

17X 

Light  Machine  Gun 

61 

Horizontal  Bomber 

5X 

Dive  Bomber 

AX 

Strafing 

AX 

Land  Mines 

2X 

Rifle  Fire 

OX 

Miscellaneous  (Booby  traps,  tank 

2X 

attack,  heavy  machine 
guns,  etc.) 


Based  on  Stouffer,  et  al.  (1949),  p.  233. 

The  remarks  concerning  the  calculation  of  the  percentages  in  Table  3  apply 
to  Table  4  as  well.  It  can  be  observed  that,  in  general,  the  weapons 
considered  most  frightening  are  also  rated  the  most  dangerous.  There  is, 
however,  one  important  rank  order  discrepancy  showing  the  dive  bomber 
to  be  considered  the  most  frightening  by  20X  of  the  men  while  only  4X 
of  the  men  ccr lidered  it  the  most  dangerous.  Likewise,  the  horizontal 


boaber  is  coosldsrsd  Most  frightening  by  12X,  but  most  dangerous  by  only 
5%  of  the  Men.  Stouffar  points  cut  that  the  apparently  strong  relation¬ 
ship  between  **dangerousness  and  frighteningness'*  is  lessened  by  the  fact 
that  frequently  the  MSn  who  rated  a  particular  weapon  as  Most  frightening 
were  not  the  ssMe  as  those  who  considered  it  Most  dangerous.  In  fact, 
only  38X  of  the  Men  rated  as  Most  frightening  the  weapon  which  they  con¬ 
sidered  Most  dangerous.  The  conclusion  logically  remins  that  the  rating 
of  the  fearfulness  of  enewy  weapons  does  not  depend  simply  on  the  belief 
in  the  dangerousness  of  these  weapons.  The  nature  of  other  factors  in¬ 
fluencing  the  rating  of  fearfulness  is  suggested  by  the  following  quota¬ 
tions  presented  in  Stouffer: 

Mortar:  The  mortar,  the  men  jiay,  is  to  be  feared  for  its  "dead¬ 

ly  accuracy"  (24X)  and  because  "it  is  right  on  top  of  you  before 
you  know  it's  coming"  (19X). 

88  MM.  Gun:  The  88  is  most  frequently  feared  for  its  accuracy 
(21X).  "They  could  hit  a  dime  at  a  thousand  yards  with  it." 

Light  Machine  Gun:  "rate  of  fire"  (42X) .  As  one  man  said, 

"Our  gun  sounds  like  a  slow  motor  boat,  their *8  like  a  buzz 
saw. " 

Dive  Bomber:  The  dive  bomber  is  feared  because  of  its  "siren" 
and  its  "terrible  shrieking  noise"  (48X) . 

Horizontal  Bomber:  The  horizontal  bomber  feared  because  of 
its  noise  (2 IX)  and  the  fact  that  It  leaves  many  men  with  the 
"feeling  of  helplessness."  "You  can*t  fight  back  at  it  "  (14%) 

It  is  interesting  that  the  proportionality  of  the  relationship  between 
fearfulness  tnd  dangerousness  of  weapons  increases  with  the  amount  of 


experience  that  coabat  troops  have  with  the  weapon.  With  nore  experience, 
the  soldiers'  practicality  cf  survival  appears  to  adjust  his  fear  to  a 
wAxiwum  for  weapons  with  real  striking  powei  and  relatively  less  for  ob^ 
Jectively  less  effective  weapons.  This  self-adaptive  or  learning  charac¬ 
teristic  of  troops  is  very  important  in  considering  the  validity  of  any 
ordinal  scale  of  psychological  effectiveness  of  weapons  based  on  interview 
material.  Chart  I  shows  that  experience  may  cause  a  complete  reversal 
regarding  the  rating  of  "frighteningness." 

CHART  I 

Ratings  of  the  Fearfulness  of  Two  Enemy  Weapons  in  Relation  to 

Length  of  Time  in  Combat 
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Based  on  Stouffer,  et  al.  (1949),  p.  236. 
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After  analysing  the  reauItB  of  another  survey  (S-163)  of  842  wounded 
co«hat  veterans  interviewed  In  four  general  hospitals  In  France  and  In 
a  rehabilitation  center  in  England,  Stouffer  (1949)  found  that  the  pro¬ 
portion  of  Men  who  rated  the  88  gun  as  the  sost  dangerous  Is  smaller 
than  the  proportion  who  rated  It  the  most  fearful  weapon,  whereas  the 
reverse  relationship  was  true  for  the  mortar.  He  Interprets  this  finding 
as  suggesting  that  "although  the  fear  of  the  88  mm.  gun  was  grounded  In 
Its  objective  dangerousness.  It  evoked  relatively  greater  fear  response 
compared  with  Its  actual  effectiveness  than  did  the  mortar."  Table  5 
Is  a  comparison  of  reactions  to  two  enemy  weapons  as  rated  by  those  who 
had  been  wounded  by  the  weapon  and  those  who  had  not  been  wounded  by  the 
weapon. 

TABLE  5 


Percentages  Who 

88 

mm  Gun 

Mortar 

Reported  that  they  had  been 
wounded  by  the  weapon 

25X 

18X 

Rated  the  weapon  as  the  most 
dangerous  one 

43X 

30X 

Rated  the  enemy  weapon  as  the 
one  they  feared  most 

52X 

19X 

Based  on  Stouffer,  et  al.  (1949),  p. 

238. 

Data  obtained  in  this  same  survey  (S-163)  suggest  that  fear  of  the  88  am. 
gun  decreased  under  continued  exposure  to  combat,  while  the  mortar  tended 
to  be  regarded  as  more  dangerous  and  more  fearful  with  increased  time  in 
combat.  Tables  6  and  7  illustrate  this  change  in  rating  of  dangerousness 
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over  ti«e  In  combat. 


TABLE  6 

Changes  In  Reaction  to  the  88  w.  Gun  with  Increased  ^posure  to  Combat 


Days  In  Actual 
Combat 

Percentage  Kho  S«y  It: 
Causes  More  Casualties 
Than  Any  Other  Veapon 

Percentage  Who  Say  It 

I:  the  Enemy  Weapon 

They  Fear  Most 

0-29 

50 

59 

30-59 

39 

Si 

60  &  over 

38 

46 

Based  on  Stouffer, 

et  al  (1%9),  p  239. 

TABLE  7 

Changes  in  Reaction  to  the  Mortar  vltii  Increased  Exposure  tc  Combat 

Days  In  Actual 
Combat 

Percentage  Who  Say  It 
Causes  More  Casualties 
Than  Any  Other  Weapon 

Percentage  Who  Say  It 

Is  the  Enemy  Weapon 

They  Fear  Most 

0-29 

24 

15 

30-59 

31 

20 

60  &  over 

40 

23 

Based  on  Stouffer, 

et  al.  (1949),  p.  239. 

Other  data  indicate  that,  with  this  aa^nple  of  men,  the  88  am.  gun  caused 
a  decreasing  proportion  of  casualties  with  increased  time  in  combat,  where¬ 
as  the  mortar  caused  a  somevhf^t  increasing  proportion  with  increased  time 


in  combat.  These  data  are  summarized  in  Table  8 


11 


TABLE  8 

Percentage  Wounded  by  Weapon  According  to  Time  In  Combat 


Time  in  Combat 

Percentage  Wounded  by 

88  nn* 

Mortar 

60  or  over 

19 

16 

30-59 

22 

21 

under  30 

35 

12 

Based  on  Stouffer,  et  al. 

(1949),  p.  240. 

U.  Ck)ldha!iier ,  A.  L.  George  and  £.  W.  Schnitzer  (1951)  report  two 
studies  conducted  among  prlsoners-of-war  (PCW's)  taken  in  Korea.  In  Study 
Nf .  I  they  examined  POW  opinions  concerning  the  relative  fear  provoked  and 
casualties  inflicted  by  (a)  three  major  weapon  classes:  air  weapons,  ar¬ 
tillery,  and  infantry  weapons;  and  (b)  specific  air  weapons:  napalm, 
strafing,  rockets,  bombs.  Questionnaires  were  administered  to  96  combat 
troop  POW's  (44  Chinese  Communist  and  52  North  Korean)  and  to  47  medical 
POW's  (11  Chinese  Communist  and  36  North  Korean).  The  median  length  of 
front  line  combat  service  was  3  to  7  days  for  the  44  Chinese  Communist 
POW  combat  troops  and  I  to  2  months  for  the  52  North  Korean  POW's  from 
combat  troops.  Both  the  combat  and  the  medical  POW's  were  asked  to  state 
which  weapons  the  troops  in  their  unit  feared  most.  Thus,  they  were  re¬ 
porting,  not  their  own  personal  reactions,  but  those  of  the  unit  to  which 
they  were  attached.  For  the  combat  troops,  the  question  was  confined  to 
fear  in  front  line  or  combat  areas,  while  the  medical  troops  were  per¬ 
mitted  to  respond  concerning  fear  in  any  battle  situation.  Table  9 
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sumarizes  the  data  gathered  on  this  question. 

TABLE  9 

Class  of  Weapons  Most  Feared  by  Cosbat  and  Medical  POW*s 


Weapons 

Percent  Response  Given 

Combat  POW's 

Medical  POW's 

Air  Weapons 

42 

52 

Artillery 

39 

40 

Infantry  Weapons 

19 

8 

Based  on  Goldhamer,  et  al.  (1951),  p.  9. 

The  row's  were  asked  also  to  give  coimaents  of  their  own  troops  re¬ 
garding  the  characteristics  of  the  weapons  used  against  them.  These 
conments  revealed  that  certain  weapons  were  more  often  the  object  of 
conversation  than  others.  If  it  may  be  assumed  that  the  most  talked 
about  weapon  is  also  the  most  feared  weapon,  then  Table  10  reinforces 
the  data  in  Table  9. 


TABLE  10 

Weapons  Most  Talked  About  Among  Combat  POW's 


Weapons 


Percent  Responses 


Air  Weapons 

44 

Artillery 

40 

Infantry  Weapons 

16 

Based  on  Goldhamer,  et  al .  (1951),  p.  11. 
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In  response  to  s  further  question:  "Vas  any  particular  enemy  weapon 
Important  In  creating  the  desire  to  desert?"  the  data  In  Table  II  were  ob¬ 
tained. 

TABLE  II 


Weapons  Mentioned  by  Combat  POW's  As  Important  In  Creating  a  Desire  to  Desert 


Weapons 

Percent  Responses 

Air  Weapons 

49 

Artillery 

45 

Infantry 

6 

Based  on  Goldhamer,  et  al.  (1931),  p.  12. 

Weapons  may  be  feared  because  of  audlo-vlsual  stimulus  characteristics. 


by  reason  of  reputation  or  accuracy,  or  by  reason  of  actual  effectiveness  In 
Inflicting,  casualties.  In  the  absence  of  data  obtained  by  field  casualty 
counting  procedures,  the  POU's  were  asked  to  judge  which  weapon  or  weapon 
class  inflicted  the  greatest  number  of  casualties  while  they  were  in  front 
line  positions.  The  medical  personnel  were  requested  to  estimate  which 
weapon  caused  the  greatest  number  of  casualties  without  respect  to  cembat 
position  On  the  basis  of  these  estimates,  Table  12  was  constructed. 

While  it  cannot  be  strongly  argued  that  the  POW  estimates  of 
casualty  producing  capabilities  of  weapons  are  to  be  taken  at  face  value, 
nonetheless  these  estimates  are  of  some  interest  in  determining  whether 
the  POW*s  were  more  impressed  by  the  fearfulness  of  a  weapon  class  or  by 
its  casualty  producing  capability  Goldhamer  and  his  associates  (1931) 
constructed  the  fear-casualty  ratio  (F-C  ratio),  which  is  simply  the 
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proportion  of  Judgaants  declaring  a  weapon  as  the  «oat  feared,  divided  by 
the  proportion  of  Judgpienta  assigning  it  the  highest  casualty  producing 
effectiveness.  An  F-C  ratio  greater  than  1.00  signifies  that  the  weapon 
received  nore  votes  as  fearful  than  as  casualty  producing;  an  F*C  ratio 
less  than  1.00  signifies  the  reverse.  The  F-C  ratios  for  the  three  major 
weapon  classes  under  consideration  are  presented  in  Table  13. 


TABLE  12 

POtf's  Estimates  of  the  Weapon  That  Inflicted  the  Greatest  Number  of  Casualties 


Weapons 

Percent  Responding 

Coabat  POH's  Medl 

cal  POH's 

Air  Weapons 

38 

33 

Artillery 

41 

51 

Infantry  Weapons 

20 

16 

Based  on  Goldhamer,  et 

al.  (1951),  p.  16 

TABLE  13 

Fear-Casualty  Ratios  for  Major  Weapon  Classes 

Weapons 

Coabat  POH's  tfedlcal  POH's 

Weighted 

Average 

Air  Weapons 

1.11  1.5/ 

1.22 

Artillery 

.95  .78 

.91 

Infantry  Weapons 

.95  .50 

.74 

Based  on  Goldhamer,  et 

al.  (1951),  p.  20. 
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It  can  be  obeenred  that  the  two  sets  of  date  agree  In  their  aiiigning 
air  weapons  a  ratio  greater  than  1.00^  and  in  aaaigning  artillery  and 
infantry  weapons  ratios  less  than  1  00.  Air  weapons,  then,  display 
sotwfaat  greater  fear  provoking  characteristics  than  casualty  inflicting 
power  relative  to  the  )?0lf's.  Artillery,  on  the  other  hand,  is  Judged  to 
be  the  «ost  fearful  weapon  only  slightly  less  often  than  it  is  Judged 
physically  «ost  harmful.  Finally,  infantry  weapons,  while  less  fear 
producing,  are  regarded  as  a  major  casualty  producing  weapon  class. 

In  the  final  portion  of  Study  Ho.  I,  the  combat  POtf's  were 
asked  to  state  which  air  weapons  they  feared  most  while  they  were  in 
front  line  combat.  The  data  obtained  from  this  question  are  outlined 
in  Table  14. 

TABLE  14 

Air  Weapon  Host  Feared  by  Coisbat  POIf's 
Weapon  Percent  Responses 


Hapalm  60 
Strafing  22 
Rockets  II 
Bombs  7 


Based  on  Goldhamer,  et  al  (1951),  p.  22. 


It  should  be  observed  that  In  all  Tables  (9  through  14),  POW's  were 
not  limited  to  naming  a  single  weapon  as  the  most  fe<:ired  TThe  frequency 
of  response  to  various  weapons  under  the  various  categories,  as  reported 
in  this  paper,  indicates  that  many  individuals  listed  more  than  one  weapon 
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in  answer  to  the  question  presented  thea.  For  this  reason,  it  is  not 
possible  to  state  that  the  various  weapon  lists  can  be  readily  converted 
to  ordinal  scales.  This  criticism,  however,  does  not  apply  to  Study 
No.  11  of  the  Rand  Report,  which  will  be  described  next. 

In  Study  No.  11  of  the  Rand  Report,  Goldhaeer,  George,  and 
Schnitzer  (1951)  present  data  based  on  the  interrogations  of  75  POV's 
who  surrendered  or  were  captured  during  the  Spring  of  1951,  and  of  72 
POV's  who  surrendered  or  were  captured  during  the  late  Sunner  of  1951. 

As  in  Study  No.  1,  these  data  concern:  (a)  the  amount  of  fear  provoked 
by  weapons  and  (b)  the  number  of  casualties  produced  by  weapons 
weapons  which  the  POV's  were  asked  to  consider  were:  artillery,  bombing 
napalm,  rockets  (air),  and  M/G  strafing  They  were  asked  to  examine  the 
effectiveness  of  these  weapons  in  ona  particular  situation:  when  troops 
were  dug  in,  in  front  line  position.  This  study  utilized  the  Method  of 
Paired  Comparison  The  POV's  were  asked  in  a  questionnaire  to  compare 
each  weapon  with  every  other  weapon  individually,  rather  than  simply  to 
rank  the  five  weapons  In  a  single  sequence  of  effectiveness.  The  ques¬ 
tionnaire  listed  a  set  of  ten  choices,  each  choice  requiring  a  comparison 
of  fear  producing  capacity  of  two  of  the  weapons;  the  S£.me  comparisons 
were  made,  also,  with  regard  to  casualty  producing  capacity  Tables  of 
data  were  constructed  for  both  the  Spring  group  of  POV's  and  the  late 
Suimm-r  group,  each  Table  listing  the  proportion  of  times  that  each 
weapon  was  judged  more  fearful  than  each  other  weapon.  These  proportions 
are  listed  in  the  Rand  Report,  Tables  1,  2,  and  3  on  pages  32  and  33; 
and  in  Tables  5,  6,  and  7,  pages  36  to  38.  The  paired  comparison  data 
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were  further  reduced  to  five  point  scales  representing  the  average  rela¬ 
tive  effectiveness  of  the  five  weapons  under  each  of  the  Judgment  con¬ 
ditions  Goldhaaer  and  associates  (1951)  Bade  use  of  Thurstone's  Law  of 
Comparative  Judgment.  J.  P.  Guilford  (1934)  states  this  law  as  follows: 


k  -  ^ 


where  and  Rj^ 


•jk 


Cj  and 


mean  psychological  values  characteristically  attached 

to  stiaaili  and  respectively. 

standard  -  measure  distance  or  deviate  from  the  mean 

of  the  unit  normal  distribution. 

standard  deviations  of  distribution  of  R^^  and 


■S.k-  respectively. 

r^j^  •  coefficient  of  correlation  between  R^^  and  R^^ 

The  radical  term  in  this  equation  Is  the  standard  deviation  of  the  dif¬ 
ferences  *hj  ■  ^»k  **  l.e.  the  unit  of  the  scale  on  which  each  separa¬ 
tion  R^  -  R^  Is  expressed  If  certain  assumptions  are  Justified,  this 
expression  may  be  further  simplified  to  read  R^  -  R^  ■  .  The 

assumptions  on  which  this  simplification  Is  based  are  as  follows:  (a)  there 
Is  no  correlation  between  responses  to  any  pair  of  stimuli;  (b)  the  dis- 
crlmlnal  dispersions  are  all  equal.  The  authors  of  the  Rand  Report  point 
out  that  a  test  performed  on  the  data  (presumably  the  test  of  internal 
consistency,  see  Guilford  (1954),  p.  156)  demonstrates  clearly  that  the 
simplifying  assumptions  are  not  actually  Justified  by  the  data. 


Within  the  limitations  of  Interpretation  Just  established,  It  Is 
nonetheless  Interesting  to  observe  the  scale  values  which  these  authors 
obtained  for  the  paired  comparison  data  on  weapons.  Table  15  presents 
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the  scale  values  for  weapon  fearfalness,  while  Table  16  presents  scale 
values  for  weapon  physical  effectiveness. 


TABLE  15 

Scale  Values  for  Weapon  if^ear fulness  Scales 


Weapon 

row's 

SprlnK  1951 

Artillery 

1.16 

2.20 

Bombing 

.48 

1.39 

Napalm 

.88 

1.09 

Rockets 

.29 

.66 

Strafing 

.00 

.00 

Based  on  Goldhamer,  et  al 

(1951),  p.  34. 

It  should  be  noted  that  these  scales  are  to  be  read  only  within  colusns, 
not  within  rows,  sine.?  each  scale  expresses  only  the  position  of  any 
single  weapon  relative  to  other  weapons  within  the  saae  scale  Between 
the  two  sets  of  ::cale  values  it  may  be  observed  that  the  range  of  fear¬ 
fulness  of  weapons  increased  considerably  between  the  Spring  and  late 
Sunmer  of  1931.  The  difference  in  fearfulness  between  the  sost  feared 
weapon  and  the  least  feared  weapon  was  much  greater  in  late  S’jMer  than 
in  early  Spring.  Variations  in  the  length  of  the  scales  and  the  resulting 
changes  in  the  scale  values  support  the  statement  that,  on  the  average, 
artillery  and  bovbing  showed  a  large  increase  in  estlMted  fearfulness, 
napalm  and  strafing  showed  a  large  decline,  and  rockets  remained  rela¬ 


tively  stable. 
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TABLE  16 

Scale  Values  for  Veapon  Physical  Effectiveness  Scales 


Weapon 

POW's 

Spring  1951 

POW's 

Late  Smpmer  1951 

Artillery 

1.12 

2  51 

Bombing 

.29 

1.24 

Napalm 

.43 

1.06 

Rockets 

-06 

.71 

Strafing 

.00 

.00 

Baaed  on  Goldhamer, 

et  al.  (1951),  p.  38. 

As  in  the  interpretation  of  Table  \5,  statistical  comparisons  are  to  be 
made  within  columns,  not  within  rows  Again  it  will  be  noticed  that  the 
scale  is  considerably  lengthened  in  the  late  Summer  as  compared  to  Spring 
and  that  the  difference  between  the  physically  least  effective  weapon  and 
physically  most  effective  weapon  increased  considerably  in  the  opinion 
of  the  POW*s  It  is  of  interest  further  to  observe  that  during  the 
Spring  of  1951,  napalm  was  judged  to  have  inflicted  more  casualties  than 
bombing,  while  in  the  late  Summer  it  was  judged  to  have  inflicted  fewer 
casualties  than  bomb'ng.  This  may  be  accounted  for  by  the  fact  that  during 
the  Spring  there  was  very  little  MPQ2  fragmentation  bombing,  which  was 
largely  employed  during  the  middle  and  late  Summer  periods.  A  generali¬ 
zation  based  on  this  scale  permits  one  to  say,  that  on  the  whole,  artil¬ 
lery  and  bombing  gained  in  lOW  estimation  of  physical  effectiveness, 
strafing  declined,  while  napalm  and  rockets  remained  relatively  unchanged 


in  their  opinion. 


20 


It  is  of  further  Interest  to  compare  the  scales  of  fear  and  of 
physical  effectiveness,  and  to  observe  that  la  general  the  POW  evalua¬ 
tions  of  relative  fearfulness  are  very  similar  to  their  evaluations  of 
relative  physical  effectiveness,  with  certain  minor  differences.  These 
differences  are  that,  while  artillery  leads  both  scales,  it  ranks  rela¬ 
tively  higher  on  the  physical  effectiveness  scale  than  it  does  on  the 
fearfulness  scale.  Napalm,  on  the  other  hand,  ranks  higher  in  fearful¬ 
ness  than  in  physical  effectiveness  relative  to  other  weapons. 

rrom  the  point  of  view  of  present  work,  it  is  unfortunate  that 
the  foregoing  questionnaire  material  and  scales  were  based  on  separate 
groups  of  POW's  rather  than  upon  observation  of  friendly  troops,  who 
might  be  expected  to  show  some  type  of  adaptation  between  the  Spring 
combat  and  Summer  combat  Since  the  early  Spring  and  the  late  Summer 
POW’s  are  definitely  different  groups,  it  is  also  possible  that  they  have 
quite  different  approaches  to  the  paired  comparison  tasks.  The  resulting 
scales  might  differ  not  only  because  of  change  of  attack  mode  between 
the  Spring  and  the  late  Sumner,  but  also  by  reason  of  individual  dif¬ 
ferences  within  these  groups.  Present  work  would  be  further  benefited 
if  it  were  possible  to  obtain  objective  enumerations  of  casualties  in¬ 
flicted  by  each  of  the  weapons  evaluated  in  the  study. 

Stanford  Research  Institute  (1953),  making  use  primarily  of  the 
documents  and  reports  gathered  in  the  United  States  Strategic  Bombing 
Survey  (USSBS) ,  has  made  a  summary  of  the  available  data  concerning 
the  psychological  effectiveness  of  World  War  II  weapons.  Unfortunately, 
little  of  this  material  was  gathered  in  a  form  useful  in  const7.*uctlng 
a  psychological  scale  of  weapons  effectiveness.  Furthermore,  the 
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It  is  of  further  Interest  to  conpare  the  scales  of  fear  and  of 
physical  effectiveness,  and  to  observe  that  in  general  the  POW  evalua¬ 
tions  of  relative  fearfulncss  are  very  similar  to  their  evaluations  of 
relative  physical  effectiveness,  with  certain  minor  differences.  These 
differences  are  that,  %/hile  artillery  leads  both  scales,  it  ranks  rela¬ 
tively  higher  on  the  physical  effectiveness  scale  than  it  does  on  the 
fearfulness  scale.  Napalm,  on  the  other  hand,  ranks  higher  in  fearful¬ 
ness  than  in  physical  effectiveness  relative  to  other  weapons. 

From  the  point  of  view  of  present  work,  it  is  unfortunate  that 
the  foregoing  questionnaire  material  and  scales  were  based  on  separate 
groups  of  row's  rather  than  upon  observation  of  friendly  troops,  who 
might  be  expected  to  show  some  type  of  adaptation  between  the  Spring 
combat  and  Sumner  combat  Since  the  early  Spring  and  the  late  Sumner 
row's  are  definitely  different  groups,  it  is  also  possible  that  they  have 
quite  different  approaches  to  the  paired  comparison  tasks.  The  resulting 
scales  might  differ  not  only  because  of  change  of  attack  mode  between 
the  Spring  and  the  late  Sumner,  but  also  by  reason  of  individual  dif¬ 
ferences  within  these  groups.  Present  work  would  be  further  benefited 
if  it  were  possible  to  obtain  obj€*ctive  enumerations  of  casualties  in¬ 
flicted  by  each  of  the  weapons  evaluated  in  the  study. 

Stanford  Research  Institute  (1953),  making  use  primarily  of  the 
documents  and  reports  gathered  in  the  United  States  Strategic  Bombing 
Survey  (USSBS) ,  has  made  a  sumsary  of  the  available  data  concerning 
the  psychological  effectiveness  of  World  War  II  weapons.  Unfortunately, 
little  of  this  material  was  gathered  in  a  form  useful  in  constructing 
a  psychological  scale  of  weapons  effectiveness.  Furthermore,  the 
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TABLE  16 

Scale  Values  for  Weapon  Physical  Effectiveness  Scales 


Weapon 

POU's 

Sprlns  1951 

POH's 

Late  SuMer  1951 

Artillery 

1.12 

2  51 

Bombing 

.29 

1.24 

Napalm 

.43 

1.06 

Rockets 

.06 

.71 

Strafing 

.00 

.00 

Based  on  Goldhamer, 

et  al.  (1951),  p.  38. 

As  In  the  lnterprec<?t ion  of  Table  13,  statistical  covparisons  are  to  be 
made  within  columrcS,  not  within  rows  Again  it  will  be  noticed  that  the 
scale  is  considerably  lengthened  in  the  late  Suianer  as  compared  to  Spring 
and  that  the  difference  between  the  physically  least  effective  weapon  and 
physically  most  effective  weapon  increased  considerably  in  the  opinion 
of  the  POW's  It  is  of  interest  further  to  observe  that  during  the 
Spring  of  1951,  napalm  was  judged  to  have  inflicted  more  casualties  than 
bombing,  while  in  the  late  Sumner  it  was  judged  to  have  inflicted  fewer 
casualties  than  bombing.  This  may  be  accounted  for  by  the  fact  that  during 
the  Spring  there  was  very  little  MPQ2  fragmentation  bombing,  which  was 
largely  employed  during  the  middle  and  late  Sumner  periods.  A  generali¬ 
zation  based  on  this  scale  permits  one  to  say,  that  on  the  whole,  artil¬ 
lery  and  bombing  gained  in  POW  estimation  of  physical  effectiveness, 
strafing  declined,  while  napalm  and  rockets  remained  relatively  unchanged 


in  their  opinion. 
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report  was  Halted  aalnly  to  the  effects  of  various  types  of  boabs.  The 
US8BS  contains  surprisingly  little  Information  that  would  be  of  value  In 
determining  the  effects  of  different  types  of  bombs  on  German  morale  and 
attitudes  toward  work  and  war  While  there  Is  some  Indication  that  high 
explosive  bombs  ("blockbusters*')  were  more  feared  than  incendiary  bombs, 
there  were  also  Indications  that  Incendiary  boabs  caused  considerable  dis¬ 
organisation  when  attacks  were  made  at  night.  There  Is  further  Indication 
that  the  use  of  phosphorous  In  British  SO-pound  oil  bombs  was  very  ef¬ 
fective,  but  It  Is  not  clear  whether  this  effectiveness  lay  in  the  physi¬ 
cal  damage  produced  by  these  bombs  or  In  the  fear  and  confusion  produced 
by  the  phosphorous  smoke.  Only  one  attempt  was  made  at  scaling  the  ef¬ 
fects  of  various  types  of  bombs,  this  being  among  foreign  workers  who 
had  been  gathered  to  man  German  factories  Considering  that  the  meaning 
of  bombing  attacks  was  probably  very  different  for  foreign  workers  than 
It  was  to  German  citizens.  In  that  foreign  workers  might  see  attacks  as 
enhancing  the  possibility  of  their  own  liberation,  the  following  tabular 
data  (shown  in  rank  order,  but  without  supporting  data  such  as  numbers 
and  pt  rcentages)  are  of  Interest 

The  ordinal  scale  of  Table  17  varies  from  most  dreaocvi  (1)  to 
least  dreaded  (3)  type  of  bomb.  It  will  be  observed  that  the  foreign 
workers  were  in  unanimous  agreement  concerning  inctr.idlary  bombs,  in  that 
they  assigned  this  class  of  bombs  to  the  least  dreaded  category,  while 
they  agree  also  in  assigning  delayed  action  bombs  to  the  next  least 
dreaded  category.  The  French  and  Italian  workers  considered  air  mines  to 
be  the  most  dreaded.  The  Russians,  on  the  other  hand,  considered 
large  bombs  to  be  most  dreaded,  while  they  assigned  air  mines  to  be  next 
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most  dreaded  rank  order. 


TABLE  17 


Types  of  Bombs  Reported  as  Host  Dreaded 


Katlonality  of  Ubrkers 


French 


Italian 


Russian 


Air  Mines 


Large  Bombs 
Phosphorous 
Delayed  Action 
Incendiary 


Based  on  Stanford  Research  (1953),  p.  82. 


In  the  part  of  the  USSBS  report  (1947)  concerned  with  the  effects 
of  bombing  on  the  Japanese,  the  following  data  were  reported  in  response 
to  the  question  **What  kind  of  bomb  do  you  think  is  worse- -incendiary  or 


explos ive?" 


TABLE  18 


High  Explosive  vs.  Incendiary  Bombs 


Percent 


High  explosive  worse 


One  as  bad  as  the  other 


Incendiary  worse 


No  answer 


Based  on  USSBS  (1947),  p.  38 
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The  most  coaoonly  assigned  reason  for  fear  of  high  explosive 
boablng  was  that  It  was  more  difficult  to  escape  death  or  injury  from 
that  class  of  bomb.  In  addition  to  this,  the  noise  and  concussion  was 
considered  to  add  to  the  fearfulness  of  high  explosives.  It  will  be 
observed  that  Table  18  is  of  little  value  in  constructing  a  scale  of 
weapons  effectiveness,  but  that  It  is  indicative  of  the  relative  value 
of  incendiary  vs.  high  explosives  on  the  Japanese  population  The 
Japanese  portion  of  the  USSBS  ia  of  more  interest  concerning  the  be*^ 
havioral  effects  of  attack  rather  than  the  specific  effectiveness  of 
any  particular  weapon  In  Table  19  are  sumsarized  data  concerning  the 
emotional  reactions  of  the  Japanese  to  bombing  of  all  types 

TA15LE  19 

Most  Common  Emotional  Reaction  to  Bombing  Experiences 


Emotional  Response  Percent 

Fright  and  terror  39 
Fear  that  respondent  and  family  would  be  killed  18 
Other  responses  indicating  fear  8 
Confusion,  paralyzed  action,  and  thinking  10 
Excitement  at  time  of  raid  9 
No  fright  at  c ime  of  raid  4 
Belief  that  he  and/or  family  not  injured  3 
Other  responses  indicating  composure  2 
No  answer:  no  emotional  reactions  indicated  23 


Based  on  USSBS  (1947),  p.  35. 
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The  outward  behavior  of  the  Japanese  under  boablng  attack  took 
several  forms.  Most  of  the  adults.  It  is  reported,  ran  to  the  shelters 
when  the  raids  begen,  remaining  there  Instead  of  making  any  effort  to 
fight  the  destructive  fires  or  to  participate  In  rescue  operations  Table 
20  indicates  the  general  behavior  patterns  of  the  Japanese  people  during 
air  raids 


TABLE  20 

Behavior  Patterns  of  Japanese  During  Air  Raids 


Reaction 

Percent 

Respondent  ran  to  shelter  or  took  family  to 
shelter;  made  no  coimient  about  fighting  fires, 
etc . 

45 

Fought  fires 

18 

Remained  outside  of  shelter;  no  indication 
of  fighting  fires 

12 

Left  tewn  immediately  after  raid 

5 

Misce  i  lantous  behavior 

7 

No  answer 

15 

Based  0.1  ISSBS  (1947),  p.  36. 

There  is  some  indication  that  the  urban  papulation  of  Japan  became  more 
adapted  as  their  bombing  experience  Increased,  while  the  rural  people, 
who  had  less  direct  experience,  became  less  adapted.  Table  21  suggests 
that  in  the  population  at  large  approximately  40X  showed  Increased 


adapt  at  ion 
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TABLE  21 

Adaptation  to  Continued  Raids 


Adaptation 


Percent 


Becaae  better  adapted-<-as  raids  continued,  41 

fears  decreased;  becase  used  to  it 

Did  not  fear  raids  either  at  beginning  or  at  1 

end 

Feared  raids  at  beginning  and  feared  them  4 

Just  as  «uch  as  raids  vent  on 

Adaptation  variable-^fearing  decreased  5 

or  increased  according  to  clrcustftances 

Became  less  adapted-- fears  increased  as  raids  41 

continued 

Mo  answer - -don *t  know  8 


Based  on  USSBS  p  37. 


Interview  material  further  suggests  that  among  the  urban  group 
the  most  common  reason  for  increased  fear,  in  those  instances  where 
there  was  no  adaptation,  was  that  the  raids  Increased  significantly 
in  frequency,  size,  and  proximity. 

The  Operations  Research  Office  (ORO)  of  the  Johns  Hopkins  Univer¬ 
sity  explored  various  methods  for  measuring  the  psychological  effects 
of  weapons  whose  primary  purpose  is  to  inflict  enemy  casualties.  In  this 
study,  they  Interrogated  both  Chinese  Coohsuriist  and  North  Korean  prisoners- 
of-war  CO  measure  their  reaction  to  UN  weapons,  and  to  discern  the  reasons 
for  their  reactions  Table  22  suomuirlzes  the  data  concerning  the  weapon 
classes  most  feared  by  the  respondents. 
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TABLE  22 

Weapon  Classes  Most  Feared 


Weapon  Class 

Chinese  Forces 
(H  -  288) 

North  Koreans 
(K  -  69) 

Air 

48. (JX 

67  oa 

Artillery 

39.0 

22.0 

Mortar 

0.5 

- 

Tank 

9.0 

2.5 

Infantry 

1.0 

00 

Naval  Botabardment 

- 

- 

Bazooka 

2.5 

- 

Based  on  Kahn  (1952) 

»  P- 

15 

s 

Weapon  classes  were 

further 

broken  down  into  air  weapons  and  ground  weap 

ons ,  and  data  analyzed  and 

tabulated  regarding  fearfulness  of  each  of 

these  classes.  In  Table 

23 

are  listed  the  percentages 

of  individuals 

indicating  that  they 

feared 

each  of  the  air  weapons. 

lART  E  23 

Kinds 

of  Air  Weapons  Feared 

Air  Weapons 

Chinese  Forces 

North  Koreans 

(N  -  297) 

<N  -  62) 

Machine  Gun 

18.01 

43. 5X 

High  Explosive 

17.5 

9.5 

White  Phosphorous 

19.5 

0.5 

Napa Im 

36.0 

37.0 

Roc  ke  t  s 

9  0 

9.5 

Based  on  Kahn  (1952),  p.  26. 
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In  Table  24  are  presented  the  percentages  of  individuals  indicating  their 
fear  of  ground  weapons . 


TABLE  24 

Kinds  of  Ground  Veapons  Feared 


Ground  Veapons 

Chinese  Forces 
(M  -  283) 

North  Koreans 
.  (N  -  45) 

Machine  Gun 

29. OX 

11.01 

Rifle 

1.5 

7.0 

High  Explosives 

45.0 

82.0 

Vbite  Phosphorous 

16.0 

- 

Grenades 

2.5 

- 

Flame  Thrower 

6.0 

* 

Based  on  Kahn  (1952),  p.  34. 

Neither  Table  23  nor  24  is  of  extensive  value  in  scale  construction.  In 
Table  23  the  nuaber  of  responses  given  by  the  Chinese  CoMBunlsts  exceeds 
the  total  number  of  respondents,  while  the  number  of  responses  given  by 
the  North  Koreans  is  less  than  the  number  of  respondents  (in  the  latter 
instance  because  of  "no  answers").  The  number  of  responses  in  Table  24 
given  both  by  the  Chinese  Conun  is  ts  and  the  North  Koreans  ia  less  than 
the  total  number  cf  respondents  (because  of  "no  answers").  A  variety 
of  reasons  were  assigned  by  the  respondents  for  fearing  the  various 
weapon  classes.  Among  these  reasons  are  casualties,  noise,  efficiency 
of  action,  burning,  restriction  of  activities,  invulnerability,  mlscel- 
laneous  effects  (property  damage,  brcakd«#n  of  morale,  etc.).  In 


28 


Table  25  are  offered  data  concerning  the  frequency  of  respondents  who 
offered  each  reason  for  fearing  the  weapon  classes. 


TABLE  25 

Reasons  for  Fearing  Weapon  Classes 


Reason 

Chinese  Forces 
(N  -  350) 

North  Koreans 
(N  -  69) 

Casualties 

166 

66 

Noise 

10 

2 

Efficiency  of  Action 

79 

0 

Burning 

0 

0 

Restriction  of  Activities 

34 

0 

Invulnerability 

8 

0 

Miscellaneous  Effects 

53 

1 

Based  on  Kahn  (1952),  p.  21. 

It  will  be  observed  that  casualties  is  the  most  frequently  cited  reason 
for  fear  both  by  the  Chinese  Comunists  and  North  Koreans.  For  the  North 
Koreans,  this  may  be  considered  the  only  reason.  It  is  Interesting  to 
observe  further  that,  for  the  Chinese  group,  efficiency  of  action  of 
our  weapon  classes  stands  out  as  an  important  reason  for  fear,  second 
only  to  the  casualty  inflicting  characteristic  Table  25  also  suggests 
that  the  weapons  wh  ch  produce  the  most  casualties,  are  rated  most  ef¬ 
ficient  in  action, and  are  most  restrictive  of  the  activities  cf  the 
forces  against  whom  they  are  d I rec ted,  wi 1 1  be  most  psychologically 
effective  (most  product i/e  of  fear). 
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In  another  study  reported  by  the  Operations  Research  Office  of 
the  Johns  Hopkins  University,  the  UM  weapons  were  examined  from  the  point 
of  view  of  their  capability  of  affecting  morale  and  military  efficiency 
of  Chinese  Coianunist  forces  and  North  Korean  Amy  troops.  Specifically, 
this  study  sought  to  examine  in  enemy  POII*s  the  relationship  between 
exposure  to  the  effects  of  specific  types  of  weapons  and  the  performance 
of  soldiers  engaged  in  military  action  in  Korea  during  the  period  from 
Februa7:y  through  August,  1951.  The  focus  of  the  study,  therefore,  is 
the  psychological  effects  of  physical  exposure  to  fire  from  different 
types  of  weapons.  It  was  assumed  that  this  exposure  could  so  upset  an 
individual  that  his  subsequent  behavior  or  performance  would  be  affected. 

A  major  weakness  of  this  study  consists  of  the  fact  that  objective  informa¬ 
tion  was  not  available  on  whether  exposure  to  a  particular  type  of  weapon 
fire  took  place  before  or  after  any  incident  of  ineffective  performance. 

It  was  further  impossible  to  ascertain  weapon  fire  exposure  limnediately 
prior  to  the  start  of  the  week  in  which  Ineffective  performance  may  or 
may  not  have  occurred.  A  total  of  860  P0W*s  were  interviewed,  of  whom 
4  were  eliminated  by  reason  of  having  been  prisoners-of-war  longer  than 
one  week  Of  these  856,  593  were  able  to  cite  examples  of  their  own 
ineffective  performance  (which  may  have  an  association  with  some  type  of 
UN  fire).  In  Table  26  are  recorded  the  types  of  incidents  of  Ineffective 
behavior  cited  by  the  P0il*s  and  the  percentage  of  POW's  indicating  each 
type  of  ineffective  behavior. 

A  variety  of  UN  weapons  were  cited  as  having  been  experienced 
prior  to  the  reported  incidences  of  ineffective  behavior.  These  weapons 
are  listed  in  Table  27. 


TABLE  26 


Percentages  of  Incidents  of  POli's  Own  Ineffective  Perfonwnce  by  Type  of 

Behavior 


Behavior 


(Xm  Ineffective  Performance 


Ineffective  in  routine  assignment  61.7 

Ineffective  under  UN  fire  13.3 

Deserted  8.2 

Claimed  Illness  or  injured  self  8  7 

to  avoid  assignment 

Temporarily  left  post  3.8 

Circumstances  prevented  good  4.3 

performance 


Based  on  Kahn  (1954),  p.  21 


TABLE  27 


Percentages  of  Responses  Indicating  a  Particular  Weapon  Having  Been  Ex¬ 
perienced  Ixzmediately  Prior  to  the  Incidents  of  Ineffective  Performance 


Weapon  Type 

Percentage 

Artillery 

68.9 

Air  Strafing 

67.4 

Rifle 

64.5 

Machine  Gun 

61  7 

Air  Bomb 

58.6 

Mortar 

53  2 

Air  Napalm 

44.8 

Air  Rocket 

41.1 

Tank 

29.8 

Grenfiiie 

19  7 

Mine 

9  2 

Based  on  Kahn  (1954),  p.  22. 
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Note  that  It  is  not  certain  that  exposure  to  specific  weapons  occurred 
prior  to  ineffective  performance. 

It  is  of  further  interest  to  consider  the  possible  relationship 
between  exposure  to  UN  fire  and  subsequent  capture  or  surrender.  In 
Table  28  are  listed  the  percentage  of  responses  made  by  Pd/'s  concerning 
exposure  to  UN  weapon  fire. 


TABLE  28 

Percentage  of  {Responses  Indicating  Exposure  to  UN  Weapons  Fire,  Cited  by 
420  Captured  and  332  Surrendered  P0tf*s 


Weapon  Type 

Captured  POW's 

Surrendered  POW's 

Rifle 

79.2 

47.5 

Air  Strafing 

75.9 

56.0 

Artillery 

75.0 

59.9 

Machine  Gun 

74.5 

46.6 

Mortar 

62.8 

44.5 

Air  Bomb 

60.2 

54.2 

Air  Napalm 

49.2 

36.0 

Tank 

46  2 

19.2 

Air  Rocket 

44.1 

34.9 

Grenade 

26.1 

11.7 

Mine 

11.4 

7.2 

Based  on  Kahn  0934),  P-  18. 


It  is  not  possible  to  establish  either  for  Table  27  or  for  Table  28  a 
cause-effect  relationship  between  exposure  to  UN  fire  and  subsequent 
action,  whether  this  be  capture,  surrender  or  ''ineffective  behavior." 
Chi-square  Contingency  Tests,  reported  in  Table  2  on  page  19  of  Kahn  (1954), 
reveal  that  for  certain  weapons  the  association  found  between  exposure 
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to  them  and  capture  Is  statistically  significant.  Significant  rela¬ 
tions  were  found  for  botti  the  Chinese  Cotanunist  forces  and  the  North 
Korean  Army  POW's  with  respect  to  the  rifle,  machine  gun,  mortar,  tank, 
napalm,  and  air  strafing.  For  the  Chinese  Comnunist  forces,  there  were 
additional  significant  relationships  between  prior  exposure  to  fire  from 
artillery  and  air  rockets  and  subsequent  surrender.  These  were  not 
significantly  related  to  capture  among  the  North  Korean  Army  PCW’s.  Ad¬ 
ditional  Chi-square  Contingency  Tests  were  performed  on  the  data  re¬ 
garding  occurrence  of  ineffective  performance  among  the  CCF  and  NKA 
soldiers  and  their  exposure  to  land  weapons  fire.  For  both  the  CCF 
and  NKA  soldiers  who  later  became  prisoners,  statistically  significant 
associations  were  found  between  ineffective  performance  and  exposure  to 
bombing  and  strafing.  Both  air  napalm  and  artillery  fire  were  found  to 
be  significant  for  the  NKA,  but  Insignificant  for  the  CCF. 

Finally,  the  same  report  lists  data  concerning  the  weapon  types 
Involved  in  effective  enemy  fire  against  US  units,  as  cited  by  257  US 
soldiers.  The  total  number  of  citations,  whether  made  as  one  specific 
weapon  or  as  a  selected  combination,  are  listed  in  Table  29. 

TABLE  29 

Weapon  Types  Involved  in  Effective  Enemy  Fire  Against  US  Units  Cited  by 

257  US  Soldiers 


Weapon 


Frequency  of  Citation 


Mortar  147 
Automatic  Infantry  Weapon  145 
Machine  Gun  142 
Grenade  81 
Small  Arm  48 
Artillery  47 
Mine  2 
Tank  0 


Based  on  Kahn  (1954),  p.  32. 
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Since  it  is  quite  possible  that  the  frequency  of  citation  In 
Table  29  Is  directly  proportional  to  the  frequency  with  which  these 
weapons  either  were  used  by  the  enemy  or  were  experienced  by  US  troops, 
it  is  uncertain  whether  this  list  contributes  information  of  value 
for  scaling  the  psychological  effectiveness  of  weapons. 

Implications  for  the  Psychological  Index 

Among  the  various  reported  studies  of  psychological  effects  of 
weapons,  only  Study  No.  11  of  Goldhamer  and  associates  (1931)  meets 
the  basic  requirements  for  developing  a  psychological  scale.  However, 
the  findings  of  all  of  the  studies  taken  together  point  toward  certain 
common  eleisents  which  should  be  considered  in  developing  a  psychological 
scale  of  weapons  effectiveness.  It  is  recoMended,  therefore,  that  the 
Psychological  Index  include  measures  of: 

1.  Psychophysical  effects,  consisting  of  reactions  to  light 
and  sound  characteristics  of  a  weapon.  Stouffer’s  (1949)  data  (p.  7, 
this  report),  Dollard *s  (1943)  report  (Table  2,  this  report)  and  Kahn's 
Q952)  findings  (Table  23,  this  report)  suggest  among  other  factors  the 
importance  of  sensory  characteristics  of  weapons  in  producing  fear. 

2.  Psychological  effects,  consisting  of  beliefs  regarding  a 
weapon's  accuracy  and  lethality,  as  well  as  the  modifications  of  these 
beliefs  by  reason  of  personal  experience  (adaptation).  Stouffer's  (1949) 
suggestion  of  a  change  in  the  rating  of  fearfulness  with  time  in  combat 
(Tables  6  and  7,  this  report)  and  Goldhamer 's  (1931)  findings  of  a  dif¬ 
ference  in  scale  values  of  weapon  fearfulness  between  experienced  and 
Inexper ivenced  troops  (Table  13,  this  report)  support  this  recommendation. 

3.  Psychosocial  effects,  consisting  of  such  variables  as  morale 
level,  leadership  characteristics,  and  cultural  determinants.  The 
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Importance  of  the  latter  is  suggested  In  the  study  by  the  Stanford  Research 
Institute  (1953),  which  shows  French,  Italian,  and  Russian  POtf*s  differing 
in  their  rankings  of  fearfulness  of  hoi^s  (Table  17,  this  report).  Further 
support  is  given  by  Kahn's  (1952)  data  showing  differences  between  Chinese 
and  North  Korean  POtf's  ranking  of  feared  weapons  (Tables  22,  23,  and  24), 
as  well  as  differences  in  the  reasons  they  offered  for  their  fear  (Table  25). 
A  further  study  suggests  a  relationship  between  certain  weapon  classes  and 
troop  morale  (Tables  26  and  27,  this  report),  particularly  as  measured  by 
effectiveness  of  performance. 

The  general  form  of  the  Psychological  Index  would  include,  then, 
measures  of  psychophysical,  psychological,  and  psychosocial  effects  of 
weapons.  The  mathematical  expression  of  the  relationship  between  these 
three  effects  will  be  developed  in  Part  II  of  this  report,  along  with  a 
methodology  for  determining  the  Psychological  Index  value  for  specific 


weapons . 
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